Cardiovascular alterations in the hypothyroid rat.
We conducted the present studies in intact animals to assess alterations in integrated cardiovascular function due to hypothyroidism. Rats were surgically thyroidectomized or sham operated. Most obvious among the alterations detected under resting conditions was the bradycardia present in hypothyroid animals. Cardiac output was significantly reduced by slower heart rate; however, mean arterial blood pressure and left ventricular +dP/dt were maintained. Total peripheral resistance was increased in hypothyroid animals. Functional responsiveness to hemodynamic challenges unmasked additional characteristics. Thyroidectomized animals had normal stroke index-left ventricular end diastolic pressure relationships in response to rapid volume infusion. Peak left ventricular +dP/dt response to brief aortic occlusion was attenuated in thyroidectomized animals. Hypothyroid rats failed to augment left ventricular -dP/dt in response to isoproterenol challenge. Moreover, isoproterenol failed to reduce total peripheral resistance in the hypothyroid rat. Therefore, the hemodynamic responses observed in the intact, hypothyroid animal are consistent with the presence of (a) decreased cardiac contractile protein ATPase, (b) reduced calcium uptake by cardiac sarcoplasmic reticulum and (c) altered vascular adrenergic receptors. Many cellular and subcellular defects are compensated by integrative mechanisms operating under resting conditions, while other defects are unmasked only when examined in the intact, functional cardiovascular system undergoing hemodynamic challenge.